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Abstract of JP1 0326436 

PROBLEM TO BE SOLVED: To control the 
cooling speed of a recording layer and to 
improve margins for recording linear velocity 
and recording power by defining the volume 
resistivity of a reflection layer of a phase 
transition medium within a specified range. 
SOLUTION: A lower part protection layer 2, a 
phase transition type recording layer 3, an 
upper part protection layer 4 and the reflection 
layer 5 whose film thickness is >=40 nm and 
<=300 nm, and the volume resistivity is >=20 
n&Omega .m and <=150 n&Omega .m are 
provided on a substrate 1 in this order. The 
thickness of the recording layer and the 
protection layers are selected also considering 
an optical interference effect accompanying to 
multilayer constitution. At this time, by using 
the reflection layer of a low volume resistivity, 
the linear speed margin and the recording 
power margin are improved. Particularly, when 
the upper part protection layer 4 is made 
relatively thick such as >=30 nm, a remarkable 
effect is obtained. Then, in 
recording/reproducing, etc., in a low linear 
speed, by combining the reflection layer 5 of 
the remarkably low volume resistivity with the 
thickened upper part protection layer 4, a 
phase difference by a phase transition can be 
used effectively, and recording sensitivity and 
linear speed dependency can be improved. 
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ffi&SMK «Jf #4 0 n mU±3 0 0 n mWTT'tt«& 
20nQ • mJ,Xh 1 5 0 n • mUTROJSItflS: 

IM#S2J ffiXftKIMW. Mw, (Sb z Te 

) i-« (O^wgO. 2. 0. 5^zg0. 9. M 
(Sin, Ga, Zn, Ge, S n . Si. Cu, Au, 
Ag. Pd, Pt. Pb. Cr, Co. O. N. S. S 
e. Ta. Nb, V, Bi, Zr, Ti , Mn, Mo. 

r h . 3H±mjtm<n> o *>?y>& < 1 1 1 m ) &$mm> 
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n mJ3lTCtt !» If m I4fc»42 £iffi<Dft¥tm®ti 
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mmsamm. 

I mm 5 ] ±M9MM(0mtf4 0 n m &± 6 0 n 
mWTT*$> 5 MSB 1 fcv^ L 3 <0V ^^tEa^^ 

li**H6 3 IM&l2fc*Hvr, 0. 6^z^0. 8 

7 3 KttflACftGflr^WJb^ 2 Jjj^f %WT<t> 
A 1 (|$ A 1 £Mf ) i^tt^Bft-Sf^^SHjl^ 
%OT<0AuXJiAg£& (*fiAu. Ag**tf) "C£> 

[fS*«8] KStlfr'Ta. Ti. Co. Cr. S 
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%WT£tfA l ^T**a*JS7fclE«<o*^Wffl« 
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[||*« 1 0 ] ESmt&mfrbtl: 0 . £RStSH/¥ 
^5 0%W±*%«ffifit$2 0nQ ■ mfcLhl 50nQ 
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)V%V)±9 0 tA^&T i: . iBuSXtt4M»jS3&< 10 0 0 

[ff^JS 1 3 ] S«±t«5rlS^. KfllrtKjet'-A 
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[i»^i8] memntziswz. 

Mod, = (Mod c -Mod L )/(Mod G +Mo 
d L ) >0. 03 



(3) 



#§3^10-3 2 64 3 6 



imtm 1 9 ] Tummfm^ i o n m &± i 5 
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[ff*«2 1 ] T»flHM**2Jia>fc$r»K Sill Tiff 
ffigl 2 0 nmIiLt7 0 n mJaTTJBtf**** 
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<?R t0P /<9D 12 <0 
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2 1 *cSEtt<WtWflH8E»ffl«*. 
Cfl^«2 3 ] fflggflSBftfltf, Mb v Mc y ( S b 
, Te,., ) ,_,_„ (fc£U Mb(JAgX{iZn«^ 
=3r<fct,lS. Mc(±GeiU<(4SnCO-8t'J)0, 
0. 6SxgO. 8. 0. Ol^y^O. 15. 0. 0 
UvSO. 15. 0. 02gy + vg0. 2T'&4) 
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Te^ InSbTel GeSnTel, AglnS 

[0004] mmt%hx^zmwm%mttt 
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ttfx-zh. it. tmmm&im&x 
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DVD (Digital Video Disci L < fiDigital Versatil 
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[0 007] CD-RW{C(± N Igff (Wobble) Lfcfftfl* 
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AT I P«-9SrfflV^ifc-C*ffi«f f 4X^WEMBRlt!l 
•»"«nWc s Sr9. CDttid. 2-1. 4m/s)o 

fmmmtfmz^x hmzmmtzmtm ixm? 
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mmz a wx t4 . mmmm^mwm-?- ? m 
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laiM^tr ^ x ? x-it s sawup. <%z>t mm t n 

[ o o o 9 ] u>u mtw-iwm ixmmnm 
m&mzmiizixi>. mumwa. &fu>m 

jMWiO&STWf&^^TfffcftS. Ceo 

co o i o ] . ami-hut, ten 

coon] ^*EfM^fcttOT6fcMct*jt«m 
SB#p B Tc^ H s B ^-r Khhimmt. h x ? c ten * t 

[0012] LfrLKtft*. mmcv-Rmz&wx 
c d<7) 2m,h&V4mx*imth<Dwm<DT < * 
9*jmthv>\iM*L<%\\ m&zmixjvv** 

^i:CJ;0, CD*>lfgK>L<{42fSa*W->l Om/s 
jinx him <t&<?)X\ ffl—JVl>AAb?Ti'-X'& 

?mmi^timirxfc^mmmz*'<- 
xz&zttmtLw *%wi,z)i^xii. nmmts 
£mms*7-izm-&v-isyt:*M£&mi,t;ttE 

P = Zm i Pi 
mi : i Wl>m% 



[0013] 

mmmm-&tz#>mm *mmmt. ws± 
wmiam. ±mmm. mmo 

nmlM±3 0 0 nm£lTTtt^J&tn;$#2 0 n« ■ mlU 
11 50nQ ■ mlXT0>mm £*>JIKCtt»tT$r 0 , 

[00 14] 

(40 1 C&sWZTjrf 4 ±fc^&< fcT 

3fti!12. ffi£«fai*l3. ±aJ«l»i4. KltJI 
5 «Sff2. 4, ££13. Rftf«5{4 

zrtyfv >?m%i:iz£^xBf&.zti&. mmm? 

zftozt tfm®cr>Mit*?mm<&xm£ iw 

ttz. &jm<mphi>-?<tix^&. 

[0015] mm 5±tc, m±. mrnt*-^-? 

ttm&u\ <m-3-bm\m®*vyn~-bmi l z£ 

'Om^ti, 1 m mW± 1 0 m ml^T^lf^ ttlZb 

(4, #7X, r^x^-y^, if5x±.\iz%mwmm 
mnzhomw^^tixfoix i> 4 v 3 x h ^-iro 

[0016] fE»^rO»BfcJ:SSg^*R&±-f 4fe«>, 
a«^ffi{z(4TS15^1 2 EIU 3 ±K{4-tgK&fI 
«4*W^I>. «^l2aV4<7)TOi:LT(4, S 

sr* % mm. tt&mm. msmm. mm 
TJbiAn^Nif^iMsiii, Kfbft, sft«i. mm 

[0017] z.tih<»mto. mm. wm. mt 

ft. 7 7-fbW4^ L t-ft^4t^WfflJj£& i: 4^(4^ 

*%mh bffi%im&fotf£\\ 4 vmmzitz n 

«so 8 0 %VX±X'fo hz\b 
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[0018] TS5«SJf 20li/Iti, mmit-^-y 

4 m<mjx-^z£&mw$m*n®Lw&L*- 
[0019] *9imroKmtjmRtt ( a f m > c 

J:6fi*fcJ:*ltf. £*>»SB£Mi^fiffia < 2~3n 

lzm&mh%tfh 0 , fro. »«Wfc£9B£#$;i&tr 
J:SfcflOTlWW«ffaUWCa*. tfiRJi', CD- 

rw-c'^jEL^-^*-7^ h i o o ommtfithtzih 

fctt. #^L<liJI§7 0nmliLh. J:9#£L<te8 
OnmJSLb^iV^ ±tfftM4MC£Jl3fcKSfJ|5 

[0020] *»H^«*^)IE«ai 3«ffiWbOlB»l 
T'£> 0 , <e<D/f&f± 1 0 n mfr 4» 3 0 n mcD&Bfr$?4 
U\ f££i*3<7))¥*frl 0 n mi: 0^^+^=3:3 > 
h?.X hfr#A>il^< \\ £tz 1 5 nm*jS9-CJi»Afk 
j&l&WK K&Mfom O.WtlOn m5falT'l±&B# 

Us < £4fcfcfciS«S«jWI< =5:1. OT' 

[00 21] *fc. 3 0nmJ:0*V^IKgL*-A- 

l:"*-4£i:#J:9a*U\ EIHi3fc LTJ4*»Wfc 
fcwc(2, ttfc, ISA • 

pi«jBrao»a[<offlie»*«j|g'c*«, sb 70 Te 

3o#ftjS2#<9SbTe^£±«#fc"f4, MS bT 
e (MlJIn, Ga, Zn, Ge, Sn, Si, Cu ( 
Au, Ag, Pd, Pt, Pb, Cr, Co, O, S, 
Se, Ta. Nb, V, Bi, Zr, Ti. Mn. M 
o,Rh, #±^7cS«d *><r&%< bi>l&) 

[0022] m&miz*micDmftcDmmmmt. 
sb/TejtfciosfcSii*. wzmz, ±mm 

lc0fflfK(iMw w (Sb 2 Te,. z ) (O^wg 
0. 2, 0. 5^zg0. 9, MJi In, Ga, Zn, 
Ge, Sn, Si, Cu, Au, Ag, Pd, Pt, P 
b, Cr, Co, O, N, S, Se, Ta, Nb, V, 
Bi, Zr, Ti, Mn, Mo, Rh, 3b±Mjt%<?>0 

ti>in) sgmmtfimizm^tiz . 

[00 2 3]K»j«fc*rKS-fr4fc:tt. Sbfi^ti^ti- 



hflh<DX\ Sb«Sr0. 5^zg0. 9 fc-f 4*>J&«*r 
4U<, 0. 6gzg0. 8j&U:D#*U\ »IWfc» 
KRl«ftftfl^*lW^4fcftfc, S b <7)-U* B 
itlB«LT<>fiV\ In, Ga&tfGe, Sn, S 

i, Ph\m&it&&*m^xmmtfc&m#>h 

In, GalJXA-^j:#fif7-? 

[0024]Ag, Zn, Cu, Au, Ag, Pd, P 
t, Cr, Co, Zr, Ti, Mn, Mo, Rh, #± 

mjmnztisM t l < tt-en^ tsbhL<nTet 

O, S, Se{iTefcR8jT*9, Te«i 
y r-7-?KA9&//t\ Sb, 0 Te 30 M^ 

[0025] V^-fixcO^S[l7cSt, 2 0/17% 

4 hizxnmm^t^,<. 
frt>it^-rtLm?i>mx-tt 1 ojk^ %jaTt 

itfSlfcU\ ^fcO, S, N, Sefi5^% 

x\ 5m z ?%aTt°t&z\t&£m£it<\ 

[00 26] X*)M^XK}£l^mtlX, Maa I 
n^SbrTe?? (fctfb. M aliAg t L<{iZ n , 
0. 03^aS0. 1, 0. 03^/3^0. 08, 0. 
55^r^0. 65, 0. 2 5^77^0. 35, 0. 0 
6^a + /3g0. 1 3, a + /3 + r + n= 1 t**S) % 
S&MMtfWbtll. I n««MMiaWeJb#$-frT 

mm&tzMz&j?%< 1 1 3n^%(i^-cj>i>. 4 

[0027] 8JS^%J3Lh-^4ii«. mttrntfOLlg, 

l<%\,\ J;0»4L<(i, lni*5K^%UUi8JI 
^ %WTi: "t* . A g XtiZ n {5fiW:^^ B B B WM<7) 

0^%OT<7)^!)PT'+^T^0, 

[00 28] ifc, AgXtiZni: I nSr^^T 1 3 

<7)MtLXMb v Mc y (Sb„ Te,., ) ,. y . v (tz 
tit, Mb(iAgX«Zn^iJ.^<fct IS, McliG 
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et>L<t2Sn<7)-«-Cj>9. 0. 6gxg0. 8. 
0. Ol^ygO. 15, 0. Ol^v^O. 15, 

0. 02^y + vg0. 2X'hh) tchQS&ftth& 

[00 29] I n^OfcGeSfflV^ifP, HI 
COM a I nSbTe^fcfcttifflBtritelll n&XXf 

-2TC, G e t L < (is iKOiJPi i: t H^llcM 
ft(as-de P o. Ko&ffcfc) fcB*ISI*®1-6 J: a 
\,Ztch . I nOflrffl L^-f £ G e (C i £»fc<0 Lfc 
<$£EKi-*fc*>£. Md a In b Ge c Sb d Te 
e (fc£U Md(iAgtL<(4Zn<0^<fct IS 
T'&D, 0. Ol^agO. 1, 0. OOUbgO. 

1, 0. OUc^O. 1, 0. 5^dgO. 7, 0. 
25ge^0. 4, 0. 03^b + ci0. 15, a + 
b+c+d+e=l. OX'hh) *S»JS**1-4 5tc 

[0030] is&i&tffi^jf oji^fj, jjEwawai 
k Ofcttffif^BWaBOItl 5 fcffiv**; t fc i o 

fc** . ±ffift«J|4 * 3 0 n mVXklWimW. 
[0031 ] ±««IHi4»i, tfcfc, W<%*)-$%'ht 

mm 3<rm&R9im 5 izmmt & 0 , r 

St® 5 (z i &m$3l#^Kffr3 Lfcv^i: ZtiZ v t 
^RWJ£»SrtrL*«WJU tifctffcl Om/siilh?) 

jmai[ic«»t*Eiifc*jv^j«aaflrt-4 - 1 

l/0*fc (USP566 55 20, 5 6 74649 
*) . 

[00 32] ^M^^ctntf, v- 

1 1 , mmmm^titimmmmmitiM^ < % 
mbmmmzixx , mm.-?-? commm**? 

[0033] liLfc^Tt^n^i, mmmm&tf 1 



Om/stlT, »fc5m/sJaT<^(ia83rC<54«^fe: 

u ®«a[ij^a]a[jK*«fiT"t5fc*T*4. 
I). 

[0034] iifttHT'ti, ftfflJBJBi: tT^< i 

5m/sia±t"^o, mzi om/spxtizismmi! 

STCOi B»B£(ci3 v vc , Jf < S ttfc±fMMMI 4 fc« 

[003 5] ^oT, ±SfitaiK«tt»iL<Ji3 0 
nmtLh6 0nmmT, i L<tt4 0 nmJJLh6 

o n mmx'hh . wtmnm. s mmmzmm u& 
^tc t -fmmam. * mj&xti.zfm-tz&mtffo h 

36**4 & (014(a)). 

[0036] iot, ±?imr?-?<nmimm% 

t II 1 4 ( b ) J: d tc«ttri6j^fE^t3 «t l.iag 

^UEggfit^^lgHTWS « 0 . 1 ju mT* 4 <0fc« L 
T , TiiW^^R^JEK^^KH* 1 1 // mO^-^ 
-tifrbX'bh. 

[0037] ^tC^ H B H W^S^3t@et-|»IEmc7)^ 
«3Kt*-AO^SBaK3Wiv , R-B^lt^iaT't^ 
-A*mf$fL4^-^^ffi^T't, 

[0038] m^x. v-tmmzmmomx&m 

t ft/JsBBSJt** 2 ftfiLht* 6 «*lt5l8awa»CJ*ff 
fr a #WRJf*|ft|«iB*^^B*iaBCfl:^». 

B^**. HI 4 (b ) HiJUT, ±gB«g®co,^fS^ 
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C0039] ft*<0V«l> raJMUt j fi. mtiM. 
[0 04 0 ] WC4 0 nmJaT^I«T»4«*a«»» 

gHfcSrs. xmiz&^xmwmiifitzMJSs 
ZMfetitiMz, mm<7>$kBmmtmm*&z 

[0041 ] £S§|co J: d U 

«r±4: ix^&tfmiz&^ximmmtmmmmt 

t. *mffifii*i:Si®«tn:${±ji^4^tStSIS , r' 
J I SK7 1 9 4te«k->Tffij£§*V0^4. 

[0042] mmmBm#*<?>t><r>z£mti>i o t> 

tt4#fc«ffl*>olfgitt*>a v v^-* 4><i4 . 
WfctJV^Tff* U^St/f (ifr»«P"C"V^ k 2 0 n 
« • mfeLbl 50nQ • m&T. $f4L<(42 0nQ • 
mKLhl 0 0 nQ • mST?**. ft*®Si;$2 OnQ 

tmm 1 5 0 n Q • m J: 9tt«fflW#*£Vtf§£T' 
t . fc k itf 3 0 0 n mJ^^m^^UfiBffiESi* 
fcTW 6£ fcliT* 4#. *JW»&0*WteJ:*itf» 

c\<v£ o %&mmmmx°mmtmm?>?>.Tifx 
[0043] JSKTiiiiffiffisafc 
Ltofrt>t%it=tih. tti. zvxozmx'im 

tikfrt>m Kt£\\ m-3 0 0 nmWTTffiSHSfn* 
0 . 2J3LLO. 9 Q/DOT#f#4>*i4 «k ? 4. ffittft 

mmvmm^hotfmzm u\ mox 
OA i (ma i £#t* ) iJttt^teni^irMSH^ 

%iilT«0AuX{4Ag^ (JtAu. Agfc-gftf) Ik 
f 40#J:v\ 

[0044] «"8tILfcA l 9 *{*W 

ti^4k. SiS-0. 3M%fclL0. 8S*%« 
T. M g fe 0 . 3fi4%liLh 1 . 2Sft%WT-£*rr& 
A 1 -Mg-S i3v£&T'&4.IkrtW2 U\ £<3 



ffi. AlUTa, Ti, Co. Cr, Si. Sc. H 
f , P d . P t . M g , Zr, Mo, Xim n £ 0 . 2 

Sim:Lt2f^%JrF-irtjA l £&ti, »7tS?ilj£ 

K#$ix4;k#*a4>ftTv^<7)T\ WAtt. ft«ta 

fi^iIS^#€LTfflv^^k^t'#l». 
[0045] A aanPTtfiftftO. 2 

*+#T*4c:kj&*£v\ 4^. 2®i=-%J:»)#v>k± 

is&umm&ftt ixteTatfm u\ ±e 
mm^Ag^^mmxhim^ziiT i . v. Ta. 

Nb. W, Co. Cr, Si. Ge, Sn. Sc. H 
f. Pd. Rh. Au. Pt. Mg. Zr. Mo.Xli 
Mn£0. 2W^%U±5W.=F%V.T$tfi>cr>tfm£l 

v\ wmzfcmxymm&miii.mmiitfi.tttix 
an . Mstftttbw 

[0046] *%pmt>&±M. a i <\<Dmnfcm. a 
g^moPTc^tt. znmttKMm&izitmLx. tm 

^T^#*Sri£T$^-l.k#^^ii2.. ttAPRGMI 

[0047] ^fMmmtmtzMz^ ±ti<ox o 

l ^A goM&Kf;Kttfttt*ttb a -y ^tttS&iSWrt 1 

(4lxi0- 3 PamTk-t4;k* j atL^ o 
[0048] ttz. lxiO-'PaJ: 1 )!^!!!!!^ 
T-imtlKh. fmis-hZl nm/®M±., mi 

^aS^RSCik^S^U^. SHflWras 
Cik*^Lv\ 

[0049] H4>^»ffl«$>l»V^ B B B tt(4. 
•y*tefflH4£6*-y>y (A 
r. Ne, Xef) fctttfrTS. ±ie^ck 3 lCfi)i« 

m<7)immmt±mmm. m<omzx^ximth 

(^¥3-1 3 38. ¥1-169571, ¥1-2 
0 8 74 4. ¥2-1 28 3 3 230 t$>4^'*^c7)l 
******** iflrCUSSrv*. 
[ 0 0 5 0 ] tlz. ftlzj&VtZb < . 3WW4j»fcT 



(8) 
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[0051]$ bziisimmtmmmmmizMz 

^IBWfc 4 0 n mjJJLb.3 0 0 n mJJlT. ^IKWl^/I 
£<0 5 0 %ja±jWMWftt8# 2 0 n Q • mJjLh 1 5 0 n 
Q • mHT*>&IHHMI (^Itibottli^) kt6 

[ 0 0 5 2 ] #«8lfc*NvCli. «r£3 0~6 0nmi: 

m^ttzMz±mmm4mmt t-m, mumtf 

i&YJi&SitLW JWfcWfcJiZnS, ZnO, TaS 
2 t L < ti#±»Kfcto&JlMtti L < ttiS^ftfc 1X2 
0W%&±9 0t^%JaT**. flil^M^t L< lift 

js&Ktfi o o ox:ja±<owj!httfl:-&%*»fe^s«^» 

tf«£8W##3aU\ *&V^i, ZnS, ZnOi, 

l < ii%£?mitmcr>m&c?)&mz 1 0 ~ 9 0 t 

[00 53] Z\iXt>ti&&ZtlZ>Ktm&h KltftM 

titf 1 0 0 o'cnijmmt^mmk. lx\&. m g , 

Ca, Sr. Y, La, Ce, Ho. Er, Yb, T 
i , Z r, Hf . V, Nb, Ta, Zn, A 1 , Si, 
Ge, Pb^)»m MM. Mft^Ca, Mg, 
L i ^cr>7 •y-fktl^fflV^C: ttfX'% h . ftfcZ n Ofc 
fi^SftS^Stftfi: LTtt, Y. La, Ce. Ndf 

[00 54] mtix\^®mmmix\ sio 

Mod= (xyKu-m±m^r(om^ 

lz£r>X%MZtl&. iSSN (signal to noise ) jt£ 

[0058] mmfflcmtlXlt. CD-RWfcS 
<aS»tt£W{ilt5fc*>fc:«, CDiL<ttDVD8M& 
<{4DVDfc*jft4SaiMti:tt, H2fcjStJ:dlc9>' 



2 , Ta; 0 5 „ A 1 2 0 3 , A I N, Si N*?£±j£ 

\,\ ZnS: S i 0 2 frt>%l±9fkmM0)lfX- 

5-30n mIU±6 0 n m&Tt L . RStlfc: 0 . 5JS^ 
%OL5jI?%WT^i&ft££tf A 1 
btfafflZtiX^&mffh&lfi (WBPF7 - 2 6 2 6 1 
3) . u»Li^ajWit»L^, HH8Sfc*>fc*>tcRSt 

m^mmmixmmmtm^izhcoTh'o . * 

[ o o 5 5 ] fto-c, mmnmt ixuitm^m^ 
itbtxt. mmimmnmmiz^xte&<*® 

LTwSrv^. ^&<i:i, **eii. &JfcHfc*swc*t 
^+»*l0m/sOTfctJ»t&ffi«i««'r<o» !E£ 

fc, ^co/c^tc, %m<mmmx'^mm%<mmL 
izm u «m^i^mmiizmmmmmmiz 

[0056] £Mt, Aa^^satu. JMLtsfe: 

h . $ 4> tc 4 fc , Gflfl f 7 h Srf i Iffl L JtS4*ffl3KI Eli 

mfttvz.mmz'gjgitzmBtt. mmzi^xh. 
±Mz%Mte£<®tix\->%\\ mz. *m<7)£*)m 

[0057] *ftc, Dflo^-y Hz&v&immmmi 
X3yh?xh&J:v : h7>v*y<7y--m^zn&c 

D^D VD 4:5l«tttK0*V**&SlflW-4i4:"tr* 
4. *WMzi3^XlZZ<Vziyh ? AhZ%mmz£^ 
TSaW-4. SdNft (Modulation. KlTOMo d fcB& 

77-u y^^ssTtiaiL^i^ioxy^n-rs^fi 

/(iy\p-7iSK;H (2) 

trS4«#) Kfcv^, (CD-C141 IT, 

DVDT1414T) ^h-yr<7)fl^jgl t0p t . fi# 

J8« Intuit In/ I up (tb<(4Ii 4 i: Itop «> 
it, I ,«/ I top ) tLXSMZtih. 

[00593 inn in ( t l<(4 i H ) tfisssm 
<r>^y^u-rm&.m^<r)mmzn% t. i t0 p^w 

JJB^WtCfflS-t* . »^sc D , D vd x'immg. 
i^O, fcfctfialVlod>0. 5t'fcS^i:^a4LV\ 
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I top I138R-L (t&AttIB) *>aH*rw>Klt 

«l/*mSKJtO*v^ll*ICi» 

[0060]S±ffi#fi«In (iU<»iI M ) ttffiSE 

I 1 1 = I re f +1 phase 

C006 1 ] H3fc*tJ:dt. ftffiHSti, fraw# 



ref &tflaffl3lfcJ:4RSt¥3ll,i 1 ..e OMtftfPlSfc 
&4. -T=5r^*>. ^M^-^fcltJM««S«)IW)BI 

com^m^mmmxm^mmmizx mm i 

ref fcffiiaiSt:J:4S(|I ph „ t fcJJE*>»i:LT 

(3) 



(4) 



tcfco -06*3*14. *#*«*^;Ui#»t±IHWr? 
ft-C*6«0?, -*< (ffifflU) <0 tt< 

*=( 5yH«*»^^BH»«fiHa) 

0 = -4 7T n d/A 

I <»fc£4J:ofc»;r;h.4. -tt<$<0 

A= $ + <i> = 8-47C n d/A 

ORSt 3^b7A hf^bfeSMtfi: *i4 

*£*<a4. "f I p„*se **I„ti||*S*4*rt 

[00 64] zniziMmt. -f*i?^airtiBat*iv^ 
-^<^<o 

£B£$ffl<7>C D ^>D V D 7V— t-^ R O M H 7 A 7" 
[0 0 6 5] -f £*ifc?S4*ffl§S»i, h77 

RC = 2 { (I t -I G )/(I L +I 6 
#8Wrcfc4. y : J7fVavbyXb\t. WJgh?y? 

i>&ft4. 

[0067] R«*SIKttH4(C^J: o fc, h 7 y 7 
#Ii + 1 2 = ( A + C) + (B + D) $>4. -I-IT'I 



[ o o 6 2 ] »£Ji&?r3*g. r&remtih 



(5) 



(6) 



4£>£>. 7l«t><2 7lbl>%mX'Zl. 

[0063] Kv-Aftvmm&ffiiknttt* z 

A, 

(7) 

t i phase >0t"t4fcft«cJi, A#±*jg®i:£4<: 

( 7 ) 5U 0 , Atf- *tC2^< fcftfcti. 
(8) 

ffisfwc «t 4fiffln d zmmtthmith h.zz 
x\ ^t%z>+r-xw%tLx\$?v i sz.T)vmnt 
? i;r^3 y h 77. h **fc{f ^>ii4 . 

[00 66] ZZX'7iS7)l>- 3yh77hRC(iOT 
) > (9) 

i =a+c, i 2 =B+Di:jg«L7t. mmi?*-*} 
i:7yh'gB3ss^si^-ri). ieiiBu^T*^n$n4*^ 

IBIimc07 x'T^ • 3 y b 57. h (iienic J; 4KSt*ffi 
5$Sl La . I Ga S:fflV^4. 

[0068] 1211^^^47- 7 i/^vm^P P b 
{4 
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10-326436 



PPb= 11,-12 I 
a»-C«PPb*I 6 T\ PPa£I top X'MmtUz 

mzm^i. i top fc#*>r>TSiia<oai<vF^Rit* 

[0069]^^, m&w-xm&x\ r? i^ar^ 
mm* o -v-xm^ogm *>bz < -r & t> * * 

(DPP. Devided Push-pull ) . ^BUTti, 7*y^ 
*7VHi#tf>«II*tf>i0>* P P b t L < f4P P b -en 
tZbbtl. CDfcfcWtH:, N7 7^"t"t 

*^0. ljum*7*vhL£»0l I, ~I 2 lit 
fcfflvvo*** 1 , *»BBTttP P a<0&*HIgfrc7)fjfj£ 

[ 0 0 7 0 ] 04 fctiWC e >y 77 >y 

*'£{4T Lfc fc & I t>tL& iMlX'h 4 . 

-7r<A<-7r/2 + w/8 
^KHtlft^tSik^SU^ + w/8tf»Itt, K 

mix<D-ftn$mi<%\\ 
[0072] nmmfimz&^xn. tmm 

bit. hyvXyy-V-X^i'-?® 

mz*%mzziticr)xn}&i<fr\ -r%h%. $>$ 
o anwmwxt ^tmt mtznwtt mizm ) 
mitt icnt nmmmp&x,. -t-m^mmm 
s < mtt 4 or^r- mpFtsi&z o 9> v v » 

3PKIjft* < £t4. St. ±ie«Jt'{4. ^AWttft 

-7r/2-7r/8< A 

[0074] emtwRHWffclid/sAk:* 
-#HIMfC1lMrt4*Jfei: L-T . fT»<o J: 3C DP 

NPPR= (PPb/I G ) / 
= (PPb/PPa) 
= (PPb/PPa) 
= (PPb/PPa) 
= k ■ I top 
= k • I 



(10) 

I ami*. 



mmco i , 



1 2 it^COi&mMMiHk 7 4)V9 ( LowPassFi 1 ter N LP 

f) wmtm^. -t%bvr#rttehi. u * i 2 

*/K?>fi# t umkiziffimmx-Hb 4 tend 
j 0 m<ox 3 &£D#sss ^4 . ±tz, mmu 

M=3r4i>co<7). #^#1 = 1, +1, ilsHSWW-y 

eosswasi r f m-twsis* t n 1 1 & 4 . 

[0 07 1 ] ftfc. »S3fcJ:4fcffi* 
OftffiH 5 £>ft A # ± n b t£ 4 &BX'lt , 7* -y J'o. 7VP 
flW#£< <$r4*rc# * L< mzLifin/2 
tt%.X'7vi'*.7>m^ZWckb tth. d^fiffiHk r 
7^Ar;t«K(cov>T<0HM!RJ4. ^4 0. f-yhO{5 
fflHO»*jflJfflUfcC DW77 ^A7^m^J^k|5l 

tt'*4. tr >y vvm&zmmthWEMm v^ft 
nwimzmm&tzMz^ %m$.bv-xm<ws 

<lt7c3/2b27t<vm) X'h&Zbtm&LW -r* 
^*>S49ffl Yv-i ~7b nWmPM&frtAt 

(11) 

[0073] SrfEli-f 4*§£, -?-?WM 

mm%miz%&cr)x\ mmu. ^musatissm 
X'tm-tnibmizmnzw u^t, r-y^o. 

hb-f. EMM P P alijS^f 4 ( P P a < P P b ) 

P P a#*i Ofct'hS < =5r 9-f h 9 v^ySV— 

H A #r -y ^ a7*/Hg# 4 *iti"C*»tWf v vjr <^> 

<-7t/2 + n/S (12) 

TI4. 5lt¥T«*S€ U^7*-y $/a7VUf|^P P b/ I 
g . PPa/I 6a *fflV^T, lfiliMf^7°«y vaT;^ 
ftNPPR (Normalized Push Pull Ratio) Sr^gtT 
V>4. 
(PPa/I Ga ) 

( I Ga /Ifi ) 

I top (It., -I,,/2)/I e 



( I top /I 6 ) ( I top - I„/2) 
(PPb/PPa) (1- ( In/Itop ) /2) } 
top (PPb/PPa) ( 1 -Mod/2) 
(ddt'k=I t0P /I„ ) (1 3) 

[00 7 5] Z<7) (1 3) sSfcfcVvC, fifflH^l^A te*»s&»*>4«l4, P P a t Mo dT'$>4. 



(11) 
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< %tll£ N P PR < , t=5r^^iei*HU^t'^^b 
4£4 N &<T'§<4. CD-RWKfcWtttNPPRtttR 
fcl. 0gJg£9'h$v^i*W4U^$*i4. Mo 
dRX/P P a<D#;/> < t&VbOfrUi. (11) 
PPa*fl^LT**<*4*iM»6tt<12)* 

[ 0 0 7 6 ] . ftt^-tS D P D (Differential 

-tt/ 2 <<*><- tf/8 

fct4. 

[ 0 0 7 7 3 frfc, iESifactJttiRW^Efl:*^ 

fcAfcti. K*to&wat?-9 izm&mm a# 

(-*-*) -tt/8< 
W (fE»S±»JI 7 8 0 n m ) WCRTf 4*£, C D fc 

h.ttz *<n)k& tizwM t x mjmm t 

J>4 « 

[0079] Mi(ffirHPP8 - 2 1 2 5 5 OX'li. MM 
$50-60 nnu 8M§0. 3-0. 6Atm##4U* 

fcLTv^4. L*»U *Wfl#60WttcJ:*itf. ±& 
ItzXotcmffi&tiZ&^XlZ. ^${42 0nmJil±4 

mwmo. i-o. 2fcjt^T3ftMfc*#<*o, 
[0080] «3iut-A*-5>f MtAttavars^ 

^$tf*tt*«Witf , J: 9#F4 L<ti3 0 n m« 
±4 0 nmJ2lTC*6. 4 0 nmi 9&<-f4£: , 
R«*3WK<*0'ri«IB«T]Wrc*« 1 5%£}1£ 
U:<<fr4. 4fc. ieiMc7)r-y^ J .7V^^PP 
a # < & 0 5Sr . mcowa e -y h S4HlS8T'(ir 

•y i/aT-^ttajiaiK^y-f y^mtr t4 a . mm 
tm< it? it mmvt 

%iVj s mzti&&x'i>mi<&\ tot, mi 

<(320nmJ:98KU J 9*?4 L<(i3 0 nm i 0 

ski-4. 

[0 081] <!<7)i§£, ai»$*«2 0~4 5nm<0«ll 
T«iUcJ:6«acBaott. -0. l6nfrt>-0. 36 

nx'hhfrt,. mfttmiz&^xmi>M®z*z<t& 



Phase Detection) ^TkL P PaOifcHteRIt* 

««WiotD P Pflt#jWE»SMc** <=5:0 
-triit^feS^T (11) fSOKHTJ: 0-7rtCjfi 

(14a) 

/8 (14b) 

mm<om<?)?«o{mm$ b-n/uzn txim* 

[0078] Zhlz&tz. -7t/2£mz.X-7clz%rJ 

< (-7T-0) +7T/8 (15) 

fcftfc (7) SWAt-jrifittfc^ftfcfttli, $£- 
0. 84*^4,-0. 6 4fcb%*timmtf&m£t 
tlliXW £tzAZ-7r/2&Bt~?&tzMzl&. S£ 
-0. 34»3&>^>-0. 14 7rfc-fil«i'J;V\ 
[0 0 82] imWivVTiV ■ ay by zhco 

mmtf o . 6 area 4 t v * o mm* *> mm* o . 

l*!m%CD*?DVD1,zmmt&%£. 0. 6>umOT 

<nx*-XMt>&itimt>frX'm^t>K mm±z 
-j*<o^mnfflmi l zmttzti j $>t<%& tz£>xn% 

[0083] t%b*> s h y -y * V^-^m^tz 

[00843 tt^mftmmmx'imm. mmx-h 

tE$h$h%, mtiWki-ghbfrt^xi&ommo 
%<tmmmmiz%z>tzi6£fcmi^\ -t^hh. m 
m y 4 M9Att<osf*> ^mmzmm^h o . 

0. 6/zmJ:0J!Kv^ffi3«k«l*HR^S«i:U'C, 4 
0. 4^mJ;0^^t'>5)-7';K7)M2«J:4^-^" 
-yA hWAttCJ:4^l:* { ¥L<=3r4c7)T-if4t<^ 
V\ CD-RWCtJ^T(iJ: , 3if4L<liO. 45xim 
fcLLO. 5 5>umWTT'$>4. 
[ 0 0 8 5 3 KOi ^ t, KHSnfclMWv-^fcij 



(12) 
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m# iwxmm X'^mxhhz\t\mo^x^ 

=5rV\ milt. M630-660nm, NA = 0. 6 
~0. 6 5TfB»ff±£1f3fflSafcDVDtlg£S*lT 
V****. S4»fflDVDi:SJittfeIX4fcftt:tt, * 
"f , £fHR#C D k PW«fc^*< k 1 5 0%«*6 £ k 

[0086] HRWt. DVDOioC^V-^^ 

o . 4 ^ m k \ ^ izwR&mva . +#&S£fi-t i§ 
*7>\siimm>hz<ixx'i>. i Phase 

hWfflfflH*CDJ:>5$'?)fc±>rfcifi^»t4J:d, «W> 
cob*-/ h*«ffl*?St*Sr<*oTV^. ^BtOb-y 
h**ttH4»**« 6 5 0 nmit-K &Sc9T\ Sff 
C D k ftSR iX'h *) . 1 0 0 n mff^T'J) & . 

-w<A<-3/47r 
C0iEHT$>l.ik*^LV\ DVDkS^5mtt&€ 

a#& o , **>fc*>fcc d - Rwk *a< 

SiSStfCD-RWcOTSOnmfcttLT. 6 3 0- 
660nmg£k&l>*>^^^S(2^;:&|>#. 
WO 2 5 4 0 n m<7)&mX'fo zztimtiw 
I 0 0 8 9 ] OT. SE»Hira<0RSt*i&2St^fil[fflSt, 

me^HflMtfcti^T k*^ i a tiwffliTi' nfr 
(mmmmmi ) m-onit uwmmi. m%6o 

0JJLL8 0 0 nmOT<03Eb'-AT« • W£ ■ 
ff a i COT*, o T . T*«S«*>fl»S# 7 0 n m JJLh 1 
5 0 n m OT?H*WS# 2 . 0 Oh 2 . 3 WT. ffiSSfc 
EftKOKW^l 5 nm£Lh2 5nmHT, ±«*II1 
0 n mJ^JLh6 0 n mOTT*JitJrW2 . 0 & 
±2.3 R»«<0«W* t 4 0 n m^Lk 3 0 0 n m 
ttTX°ftmmXmtf2 0 n Q • mJ2Lt 1 5 0 n Q • mJa 

[OO9OJ06-1O ta«LhtTWffHl . ten 

SRI=f$&l/M H a B k ^ B H B ft<D<iffl£ 5 <Oftg<yiJ£* L 
fc. #*«JI»f«i7 8 0nm(CU»t*«iMlfefflV^T 
^6. JilTOSfcfcWCti, -TrgSgO&SSfi, 2 
/rSrjD^T. 7t<d<27vt%h£ot<z3i^lX^Z>. 
(8) , (11). (12). ( 14) . (15), 

( 16) SfcfeWt. ^T^wio^st^t^-m 
[0091] 06-i ox'imtix, mmnrnttmn 

sub = 1 • 5 , ±T««HflttJBilr*2 . 1 Oct) ( Z n 

s) so ( s i o 2 ) 20 . iBi*«(iM B B B . n&nvmv® 



[0 087] znxdiz. rvs/arn^vhswn** 

(±, DPD (Differential Phase Detection) 

^W^-^TcoftfflllSfi^ (8) fcjjsSftjfcKfflte 
*S£k0<SiU\ dT', DPD^hd 04 

^-r j: a e-A*r?arfo ( 1 7 Msararm ) tc-e-? 

T. 44«PJt=i»lJSilfc3l£ttai«A. B. C, DCOtitf] 
£fflvvt (B + C) ft^coftfflk. (A+D)fi^<0{2 
fflOffiffiHk LTSHSili. fcSV^i. TangentialPu 
shMlkff{;m4*a«|8BBk$r4. (C + D) 

- (A + B) <I#kU"C^IS*i*. 
[0088] -IcOJ: o %n^tmM&Wkthtz 

( 1 6) 

&f^-?-iX-fiXn c =3. 7-4. 3i. n a =4. 2 
-2. licOAg 5 In, Sb 60 Te 29 . RStStUSJf 
m2. 1-6. OiOAlggTa! 0«^**»fCV^ 

4. *%WX'mzmi^tlX^&. Sb 70 Te 30 * 

leiiiTii. 06-i o tmmmftmmvmz 

[009 2] titdi. ftfenmim. -rft^N. s. 

(VTtmnm&xu i om?%v±m)Kt2>cDifflt l< 
ttz. au, Ag, a i zsmttthmmx' 

iiW3i{ik^k"fic#L^^V\ MUi. Ag 5 Ge 5 
Sb 70 Te 20 T(in c =2. 6 1-4. 43 i. n a = 
3. 63-2. 7 0 i T£> 9 . Ge 6 Sb 69 Te„-CI4 
n c =2. 34-4. 06 i, n a =3. 54-2. 5 
6 i T"$>£. 

[0093] 4^06 — 9«, RltJUil OOnmt- 
^k L. leHliil 6. 18. 2 0nm. ±Sft|flfMt 
30. 40. 50, 6 0nmtU^. T»fiS!ll 

1 %&mm<?>WMi.e 0 nmSIJ: Ofl»t<xlf . 
W^-r<T O^SrRI^ LT 1 4 a C0"t*, lOOnmt- 

ftimmcommm i ref sHt«/hs < . ^«t±^ 
ftT»*itop > i-%b%%£httm<r)mmt,z%i<m 

[0094] 4fc, I ref Z'MlX'itjzZKk&tiMz 
(i. ^ B a B «cORSt$£/h$<kS^k^a4 a 

5, *SftKJB«OR»*Offi/jNjSJ: 0 , Iitf)c0)lil-C-1^ B B B 
»KIB^R»*<0ff/jN^**<4. ftoT. I ref (iS£ B B B 
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i> l< B r«^R^44fF»Tlftfi*IMEi-6 

ffiti 10-15 9flis&S?fc Sii4 . 
[OO95]06-9 *>fH»0!lT1i» 1 Oft AttJBKftf 
$<9fi&/JMI(i d i =60-80nm, ^2 tJOfiiW^ii: d 
, = 2 5 0-2 7 0nmTjSj££*l4. **lJ2U:tf>KW 
TttTWSaHIWWcW IX HWWWMWi . «l 

d, . d 2 £2. 1/n (nttfflff*) # 

mmizmm>bmmtfmmt>ti&tf. a* n = 

2. 0-2. 3T*4*»fc, d, (i-ttVvt£^8 5 n mf 

[0096] T»fi«WB*f*3&* 2 . 0 X 0 V^k 
®/NSKfctt4RltWf§2)n LXSffl&m L < ffiT 
U 0. 5J;lTk&4<0TCD^DVDk??±2$£«I 
fiW-*fcabfc:tt#4L<frv\ 2. 3<fc9*k-f 
4 k » ®/J\£oR3t$#fflK ^rO-rr 1 0%£»j£T# 
■f . 7 h 5 ^y^#«Wlc«OT 

#*L<fcu. ST. iaTTI4»-^R«JMMvS[tt3fi 
(ci3tt4flPKIIfi^)TS»il»IRI?«c^tttaB-r4 . 

[0097] 06*@7Tli, Tgfl&fI«S# { 0^ 
JJ<«r6fco*u fiffiH27r ( = 0)*^#Ht«i!? 

<5R t0P /5Dj >0 

&m&<7)m&.frt>ttTmmm®mz 1 5 0 nmjarfc 

kk'tf>4tf)a<M4U\ «r*fif4>s iMftftSJf 
WA'7^|;J:§MliI^ 1 5 nm/tyX'fo 

•£4*>4>T£>4. 

[ o i o o ] t tz . msm<r%mmwL i < &4 

St$(SF^M^PS d o A d-ffc.4 k . H 1 
d,SSBT**£3#, gg2<9&/NId 2 jfiaTJ>3d# 

LTM%j&»Tft4 9 , ii^(id 0 ± 2-3%#%H4<9 
ISITC* 4 . fci X , d 0 tfgv KS£jRJI*daMK a d 

m^mmmm^^x^mx'hi . 

[0101] asffii^R«»**L=Srv^^»±«|6i 
^7V)XA.y?gSTt;t ig&k LT**£a»TflBfr 
SlOfi/Mtd, i£^|glf5:Sffl^$'4?r#=5rV\ T 
aUftSllJRW^ 1 5 0nm£i;iTJI< L3r^k-f4C 
k«)t>3— 3<03M«i. x/-c-y ^iS«i*tc*itt&«SHKO 
JWWT&4. DVD<7)J;oHJISO. 6mmc07'7Xf- 

[0 102] 1 5 0nmk^-?!8l/?t±. ^idk'Wp 



ttLT^4. Ell0fcT»«iW9 5nm, ±g&£ISJl 
4 0 nm<0*^)IE««l!Wffi»tt**U)t. 161*1 1 
0-2 0 n m<OttifiT^fcffiffla$#SJWfc UTtJ 0 . 
(8) ^<0*fr (ZZX'ii?t<a<2 7c) 

izmmsmmh 1 7 nmja±T*»mt«:&*v* 

<rka**>*>4. 

[0098] ^o^&W)^ y hti> leiilPi 

mmW3 0 nmJaTtll GIWIW2 5 n mOT^K 
HT\ I ref #*&<&4d, «k OJirtOKHWHT* 
li. (8) WW?**. S4>fc*fc, 

JJMHMIW 3 0 n m JilTTIi . EftHRJ* 2 0-2 
5nmg«fc;fevvcii, I re f O&jI&BfcfcWC - 

mztft>^z±t$><?)x\ wm~?- : Jvcr)m&frhw. 
[ o o 9 9 ] k t , mt tiTmmmmn 

±5XJ3W, iO»4L<(i±l 0%a^^HT. 5 
#££LT»W*iJ£«t#t4, -t*fct>»<*<2wT* 

R t0 p OTSPftiilD, flcfftttti^T, 

(17) 

3m*:k44«U9ftiST**0, ztimixm^T^®. 

t>hXV v Mi&V\ 4fc. 15 0nma^ifli 
#CStff*2. 0-2. 3^TW«M*JHvvfc»a, 

mz%itixhh&, %m£.mm:t>8* r-mizm 

[0 1 033 H1 o?>mmmm±.mmm eon 
mtTmwmm* %=rm^mmmizis7h-tz>. & 

fewwtfciiur. ienenff^'2 o nm^^-rk^ji 

L3T-A-5>f VmiKmrnVCfh. CD - RWk LX 

im-rims. &M2. Am/sm-^-yA vxn 

3 0nmctOIBIIil^JI* { )i^k, CD — RWk L-TO 
*tS±l 0 0 0@c7)fflA14*m$^-f^ji^T*)o 
fc. ZOtzib. ■5ISg^|IS , 5 2 5nmmT. i*)»4L< 
Ii2 0 nmJar*>eiMMWT\ fifflH^^WfiJ(c=5:4 

[0104] n6-9coii(c, ±.mmmmm<% 
o lt v ^4 ±&%mmmmtfm\ m 

fimi«WtC»«UTfe 0 , ±gP«gSJiJl4 0 n rat 

(i. Kni 2 o n mizn^xmznmm^t tx-bh. 
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0, 60n m-Ctt 1 6 n mia±«i2ISWISg'CfcL 
T^T»«Ilfl«Jrc\ fcWfiJ^ftffliifckSClktffc 
. £ W J; o (z . #?&BJlC0-O<9^K'*> I.. 30n 
mJiltkiPvligP&M/ltt. (afflllff**«fc:flEffl-tS 
fc*>fc«8£=fir3Stt"C* Sit tfhfrh . 
[0105]-*. iSflftlMHSBWe Onmi 9«V> 
k, HjBL:*w«-!M MSAtttlSMfcL^^. ±& 

mmm<%z>t. mm^wmmmzxiwrnt 

tbtii. ±aj«aaisi¥*«6 0nmioj?v^ 
k, *mcommfflKmmmm^Ti>ismm 

[01063 *«B8fc*JV^tt, aWtftifWWgifc* 

-5D 2 +120^ D 3 ^ 
eo^£StfctN:k#H*U^ 
[0108]-£LT. 70£D, gl50nm«t 
Stf^&< k M 8 ) 3 fcaKtfftV*. * 

1 5-2 0%fcS^tSCD-RW<oJ:d*IBfiaK*fc: 
fcwtWffl-e&s . ( 8 ) . (in, (i 

2 ) . (15) ^OV^^*fr-CfiHBH«:l|iJ«tS*» 

*4. CttllWl 0-3 0 nmlCflLTfi, ±»«l| 
jl)g)l£3 0nml±t. X L<{±6 0 nnrf4£ 
fc #S * U^k 

[0109] i<0«H^)«Ji*fflVVhif» I re f 

% < a < 2 n coMi&fr t>o<d<n cr>mmzM.Mzffi% 

sat* £ £ k * marc* . itwtt >-> 

S±fc, HiELsh-A-^ HjfAttfcfciBl 

[0110] (««M»tifl2 Jill. 1 2tt. Rtt 
M 1 k H«tf>WB*fflt 6 5 0 n mfcfc 
{t6ltff0rCft4 . #JKD®#Wi«£6 5 0 nmtii 
tt43SSKl£fflViT^S. IB«JB«18nm. RtfJfte 

1 0 0 n mT'-Sk Lfc. 0 1 1 . 1 2te*tl?tl±.& 
VmM2 0nmRV4 0nmC?>i%&Z'h&. 6 50nm 
V19 DVD K»« Ufc»*K*J V t ^(2 0 . ±SB& 
HJf #J?V v*fr&fcU± W(8) sJteSMg. Ld&Zb ifih 
frh. 65 0nmt*itt4IW<WCffl^fc3K^« 

Stt, A 1 £&K3t« 1. 69-5. 34i. ZnS: 

s i o 2 m.M2 . 1 2-0 i . mm (&&m) n 

3Rup /<?D 12 <0 



Offl^Ag£RIWli$ftL£A\ mmj&mz 1 o~ 

1 5 nmk$< L&^k»*i»4>;h.fc<J&»ofc. 15 
fctegj&^T, TSMri 5 nmJjLkWRSTftjll 

AttSr#*Lfc«^. iEnsKJiD t Ri/±ummm 

£D 3 l4»V^*3Wff* UV\ U&»U D 2 , D 3 

m<t&<r)XUm£d& (8) *W>«BfcA6* 
[0 107] -e^T'. D 3 SrJKLfckSfcttD, £» 

k&< . $ zspmum uzmmmtfT* & z 

T'lZ&Kfz, 7 0^Dj ^150nm. 15^D 2 ^2 
Onm. 3 0^D 3 ^6 0nm. Rlf ( 1 7 ) sftftffllRR 
*)ik? (D 3 , D 2 ) 
5D 2 +140 (18) 
c =2. 8-4. 1 i , mm (^MMtKJB) n a = 
3 . 7 - 2 . 4 i . 3S«n, ub = 1 . 5 6 - 0 i "&Mi 

[0111] immmmm) mm 1 ttj^-cti. 

»S*»4>, TgP«gl^Hi: LT (17) 

ia4 0 nmuUiX'htimmmm^ onmx 

U>L. ±g?ffigl* { il^4 0 n mi OWV^fcJi, 

^/AT»fiaHiiwc* o r h mm a #( s > m 

ffitzt* 0 VfMmm 1 1 0 n mm±3 0 nmOTO 
[0 112] H7~9T<3*»4J:dfc:, 

®gk%.mco®'h£MTx-& mmcotmm s 

mx'smi^<^m<±xnft i^ttutzz. i 
urn?)* 0 0 m^ymmmmmx- 
hizximmmtfmi^fzfr 

[0 1 13] »3«ff4U>miMStt, »^6 0 013Ui 
8 0 0 nrnJaT^Mttr-ATK* • B£ • 0 t 

«^BU?^ 2 0 n mja± 7 0 n m JaTTBtfi 1 
®Sf^n sub t«Un, ub ±0. 10KHtCj>0.m 

2 TSPft-anco^?^' 7 0 n mWFx-mmtf 2.0« 

±2.3 JSITC* 0 . fflSftf2»*<0l«l?# 15nm« 
±2 5 nmjaT. ±9fiOT*>KJ¥a«3 0 nmJ0±6 0 
nmJsrraB»*& t 2. 01±h2. 3OT. Kltii^d 
H^'4 0 n mj±h3 0 0 n mJSlTTfWWBKW 2 0 n 
Q • mJiLk 1 5 0 n Q • mJaTT'&& . 
[0 114] t^^. 

(19) 
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tcmmwmthtzMz, m 1 3 tzmx 0 on 

lT»fta«2a (S3D,,) , IB2TS«a«2b 

WL<m?m*9M-thmm ■ mmmmb ix®m 

[01 i5]mfcmm*n aub t^ht%. t&im 
mmvrm3.n sui <o±o. mrt-c&sitsau 
<, ctoif^L<ii±o. 0 5mx'b*. %2%m 
zb&ftmzumMb&zzti. me -9 mm 1 

l , 1 2(ct5»t6T««i»BJRl?flcfipttfc:tsv^"Ctt, Jfl 
2fiOMKJ?D, 2 o»S:#jfrtWf iv^. D 12 (i ( l 
9 ) 5&0«8flT^tm, f-*fct>E»#l:ffi«ii*£ 

[0 1 1 6 ] ±f»«i»BB8SD3 ftt^BIMIWDi fc 
owoa^tt"^ ( 18) rttUfci-CfciWIKBL*- 
a'-?4 MJAtt«r*K»t*±Tff4LV\ ifc, 21 
<OTS«Ill^WKJSfcmJ: 0 7 0 n mliLh 1 5 0 n 

wtwwafr&ff* u*. i»ia^Ta5«iM2«'fk 

( 1 7 ) rv < 1 8 ) &<&kfm<nmmffiSiMt 
x\ mem*z ^m\Uz\^i>zm^ z t tfx 

${41. 4-1. 6gatC*S. 36Rfc*3«ia|^JS3>f 
*fc*U *<>«ttW3SUSfc:-r<*ii4«aflflfli: IX 
(4. gflsWfcJiS iC-Si0 2 . SiC-Si0 2 - 
Mg F 2 , ZnS-Si0 2 — Mg F 2 M^Xhl. 

[o 1 1 7] zzx\ i&miftmkcDfzMzm^&MgF 

2 t4C a F 2 s L i F 2 S«I b t WC* 

itmzmmmxhi. mmmz, #ya-#*- 

hmffifcFiffaJBtfJMl. 5 5) £4;tSi<0k 
IT, (SiC) 38 (Si 0 2 ) 57 (Y 2 0 3 ) B (S 
W*n-1. 57) * (Si C) 19 (S i0 2 ) 5 (M 
gF 2 ) 76 (n=l. 49) WWfbtll (Wfftfc* 

[0 1183 i*ifeO*mtt. ?I£Jt£Hg1-S<lk 

txtg LTvxntr, mmwmmx'm\>hz\b t 
t-^s. 

[ o 1 1 9 ] xmrnumzm^mt u« 

-nm^mamtsx mm^y-xiEm*-?- ? mi 
mm act & . ^wcomcimmzztiix' 

GeTe-Sb 2 Te 3 &M2ji&&%X'm^t>tlXZ 
iZSSSfr V7 - P w b ffi& V7 - P e cr> 2 mX'^mt h *§ 



[0120] 2ffi^iS^-A'-5W hi 

*fHJJC*5VYttteil 5fc*^J:3£3fOStSj* 
*m^&z\bX\ AV-v-^'y, KHiMiape-^y 
tffiffiitji^r**. I?nT (T(4»£?n-y?JI| 
«8, n(4B2«JO £$&"f£l8?£l4. iWBnT 

£ s OTO J; 3 (c n - k wxjiffl L . 
a, T, 0! T\ a 2 T, /3 2 T, • • • • % a m T\ 
T\ 

(fILn-j=a, + #, + +a„ +/3 

B (0gj^2), m = n-k (k = 0. 1, 2)i"5 
n nin -kSl ) 

«i T ( l g i gm) 3rSi$Hfc:ie»a£i8«3-tSfc: 
WI^V-Pw (>Pe ) ^B3JtL. 0i T (1£ 
i Sm) SrSBSIStW:. 0<Pb^0. 5Pe (fetf 

0. TfcfcWCWu 0<Pb^Pei:!5r"5aS) * 
SAM TXA-y-PbSr!iltLT5j— A'-^^f h+h. 
[0121]Hl6(C(a) Pb = Pett^^i:> 
( b ) P b = 0 t L^%^WlSfJ«^ 

<5D. lSgWNVUXP 1 b 2#g<7)A;UXP 2*^f$ 
iiSig^XaaSrSSLTV^. 01 6 (a) 

laiiAv^t j: htm^mmmzR^tz^z^ 1 # 
zmmxh p e tfmtzti&t:*>* *7>w*kisit*<o 

[0122] [116 ( b ) *7^^KIII 

cop btmbLb o<ntz#>. Tumm^-\-^-ft^ 
lmuwvi'zmi&iiznMi. 

7JVUA&t?)M%il l z£<?X&f8.Ztl&. ilBOm, j. 
«i . /Si ?«5£$*i&AV^;^7r>''-&&3IfcJ: 

«MtRJt0l§-«i-TiES«fKSr-«fc:«T Sit &Mt 

[0 123] iOAVU^h^r^'-Sr-^LT, ^ 
k tfE^^^SWSffiffli:fi±ffl^2fgJiLh(4 

w»f *t ■* hm^wmmm^^xhh. p 

w, p e , Pb^lSBlfcietrS'fk^-lirSikti, avp 
xxh7fy-t {4^'JWPpIHT'^ 0 , mmhtit . ^ 
€=5:^ . A-y-^SItt^Sip^xftelllKk liISS 

[0124] *J6BB^*W*«ffl0ii: IXCOC 
D-RWiZ&^Xlt. mi 7t,Z7fKi-£olZ. nT7-; 

( n = 3- 1 1 ) COieiltf^LT , n - 1 ®0fS 
a/'C/U^C^MPJL. l#i«ieiiAV^$rl . OTt 

u , f^coie^Nvu^ s-r^r 0 . 5 t b-t s . ^^a- 

^7^AV-Pb$rB8^SB§H (*7'WXWB&) (4 

•r^xo. 5Tk-rs. 
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[ o 1 2 5 1 *%mmmznLxi$*7Jwz 

flWV^7APb*0<PbS0. 5Pe^J:^:+ 
^ffi<fcSCli:*^TJ>l». 4-&<i:U£&2. 4m 

tt4 2«a®K<0i«K) (CtiV^TEFMSflSilfc^l* 

S^ttol»M*^ I V-Pe^BSJtt. I?nT(n 

l&VVZXYJTis-teii^X . m=n- 1 , «i = 
0. 1-1. 5, «i =0. 1-0. 6 (2^i^ 
m) , #i =0. 4-0. 9 (lgi^m) fcU «i 

SieHA-y-Pw (>Pe) *b&WU y3i T(Ui 
gm) $r&«*iafcliO<Pb£0. 5Pefc*A4 7* 
^7-Pb$rRIBt-fStf>#J:v* (tot'U i =mi t zh^ 
t(i0<PbgPett<liOg/3 ffl <0. 5h&93 
6) . 

[ 0 1 2 6 ] frfc . h 7f v-(2:fl8£<7)ll 

xh7r^--C'2fc t J;^4fgSieil* i 'T'#4. «rfc, 4 

01 SfcfcWCn- j fcldtt^V-^JW^-^ISWIC 
[0 1 27] 

LxhSkw z<7)%&. mm*, mz<v¥-ftmmiz 
tz. 9%xagftK*. wtfrcajeujw-c 

[0128] 3S«UitC»Wn mS« 

S«#tt4B#HaSffiff (Loresta FP (jftfrg) , 

m, w&a ta vwjvxvy) $m ) x-mmitz. 
mmmamte. "r<x?mmzTumm. Km 

utt , iiv x i> L < (itf U # - h «r < * 7 S« 



pS=F-R (20) 
pV = pS • t (21) 
[ 0 1 2 9 ] tfcUW. FttSBJ&f i»««w 

mvtxiktiniEmx'h*). a. 3-4. soft* 

fc4. ZZX'lt. 4. 4i:U:. j»Rlt%0£&Jlt&|; 

*«tt7 0/znu fflNftl . 3jumfc*#U;ifcR 
8 3 0 n m«l/-f - t'-Aj/^- 5 0 0 - 6 0 0 m 

w x »a 3 . 5 m/ s -csast ix ±mtaiktt.Zitwmft 
Bmmwm) fcUfc. ;wt7-ttt, tenuis 

0 ^/Ufflt LTBWW SffttftAft IX ^4 1 
*l4. 

[0130] fgfl^flffMffctt'WXTy 

1 0 0 OffflMSSrfflV^. ft^-y K<0»JW47 8 0 n 
nu NAJ40. 5 5?*4. iE»ttS»il. 2-4. 8 
m/sfcL, S43LKJ42. 4 m/s Lfc. 1 
fflL. 2«8L 3«fii, 4flB8i:U:**l**ll. 2m/ 

2. 4m/s > 3. 6m/s, 4. 8m/s£f§ 

[0131] teH^Jiia 1 HZ^LtWVXXYyT-iS 
-m^tz. tztzt. WM2. 8m/sliLht14. V- 
?Mtm<?>*7JV)sZ8.m0 a Tt*JV>TPb = Pek 
Lfe*^*4. Pbli-r^T^liaftlDVvtO. 8m 
WT-Si: L^!. 2fg^t'C0^ n >y ^ J9f Slti 115ns 

icRit^j§ -tt^ . s&aLKtt 2 «are-* o , ^ >y ^ohf 

S«4C D««t?3eft4»ilfc 17. 5 n s e c 4: Lfc. 

M/fck>t3T7-?^y^l 7. 5ns 

[0 1 32 3 (Utt^ 1 ) *K±fc, TS5«^1 ( Z n 
S) 80 (SiO 2 ) 2o2rlOOnm, feillAgs In 
5 Sb 61 . 5 Te 28 . 5 £l8niru ±Si5ft^l (ZnS) 
80 (Si 0 2 ) 20 £50nnu KMMAl^Tan &± 
£ 2 0 0 n mSWS. ■fKXamtA'i'y 
iitfMILfc. 1 • 2mmW*- 

#*-h»RT, »fc»4.*v«9. #aj*»fcJ:9 
1. 6/zmt 0 -y^-T'ilO. 53^m, S$32nmOl 

[01333 mmii. mmn£%2 x 1 0- 4 p aja 

T. ArffO. 54Pa, JRKI'-M. 3nm/#t 
JS«U>t. *^St)l¥{49 2 nQ • m. 

o. 4 6fl/ocfcofc. ks. aaissw«!i«ix* 

HliB3l«^^^^ajjSaJaT'C*ofc. ^»**y* 
St43. 5 0g/cm3 tSM!M^ni3. 72g 
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/cm3<7)9 4%T'$>o£. 

[0134] *«flefc»u 

HA-y-v-^y^fFiiL^. Pe/Pw=o. 5T'- 
£kU PwktSg£^k$tfT3T^-?i;>y?£iJ 

£fflV^\il|jf2. 8m/sUU:T'ii/9 a T£&WC 
Pb = PektTV^4. ttz. Um&hbfrttbEFM 

[0 1 3 5] ^5rHl8t7nUv: (Wf&^OJ: o£H 
Sr^alSH k ifcfc ) . © x -y * <OW«#J!£V >f5 k' , 183 

018fcfeWC, S&I2. 4m/s > lEH^'V-l 2m 
W£tN>fc«a4 . 8m/s 4Ti£V^-i/>*q|fil'C 
$X^Wtfhfr&. ®Ml. 2m/stS»fc 
x-y *j&«fl:U:#. h 7x^-^fc^TfSli 

AW*H**n\ 0. 5T\ 0. 5T\ - (jfeH/WX 
<0*lTt2#IJaR«OA;^0. 5T) k&-?TV^4 
IT. 0. 2T, 0. 2T\ - (fcrtfU #1211 
y^OftBWflflmn t ) k »T 4 -kt\ ftx 
«y;W#<o*lfc. 

[oi 36] 2flsa, 4<giifctjft&siusk3 

T7-?^y?^ie$J^7-$#14£I¥{lUc, .TOfF 

xmi. 2fga-cs*Las*ffofc. i>t, 

[0 13 7] 2fi&aKct$lrVCPe/Pw = 0. 5 k Lfc 
«^«S!Se**Hl9t:. 4fiSafc*JlvCPe = 8m 
WT'-^k Lfc^£<0iBl5Slgm£II 2 0 {Cjjrf . 4 gjg 
fc*5WCPe/Pw=0. 5k U 0. = 0 k 

y££-fl>.rk#;b#>4. ftfc. 4f&rc*<0^y?#i« 

m.m^mmmm.x'ffmmm^t^x\ ztizm 

LH\< tZblZ. 3-5 n s e c&ifftx-y^mft 
4£k#;fc>J&>oT^4. 

[0138] ( HSfcffl 2 ) HSfefylJ 1 ^«UWflMlJSfc 
*Hvt, !E»l«j££Ag 8 In 5 Sb 61 Te 29 , Ag 
5 I n 5 S b 6 i, 5 Te 28i 5% Ag 5 I n 5 Sb 6! Te !8 
<7)3mmt U KStlS:/f$8 0nm<7)MA 1 ($£9 

9. 99%) kLTraau^x^fmu:. mm 

(i, |i)ISSS2 X 1 O" 4 P alUT. A rffO . 5 4 P 
a, J««U-M . 4 nm/^W7^Lfc. * 
S®Ja$fi4 6 n Q • m . EmSta$(i 0.58 Q/D 

[0139] #&ttK*f U IB^iI^->'>*3«l:Vie 
fl^-V-S/'yHHBU;. 022(a), ( b ) . 

( c ) (c-en-eniBiiJiffl^A g 5 in, sb 61 T 



^29^ Agj I ns S b 6 i, 5 Te 28.6 - Ag5 1 ns S 
b 62 T e 2S cr>3T-?-? it y ?(T)Wmm\Z*t. Sb 
/T e Jfc#*& < ft 4 fcO*lTft/N*> x -y ? #f#£il4 

J£E»> *7 -ttHfc tJ V ^"C x -y ? tfft htiX^ 
4. Sb/Teifc£§4>fcit*LT10m/sg«tf>« 

fWSaa^Jt 2fSJJLhWi/* -y ? v-^>##/!>ft4 . 
[0 140] <JSaftfl3)R»*£W38 0nme0ttA 
g k LfcUtfMiSSJSW 1 fcRfcfcr 4 fcfMLfc. 
RStfltt, SBiJKSA 3 x 1 0-« P aOT, Arffil. 
0 P a , JSKU- h 2 0 n m/^n^^ *JSSI Lfc. 
frM5»(J3 2 nfl • m, ffllTOt^tiO . 4Q/D 
X'h~>fz. 

[0141] *)V?A U—fX-tomtZftitz, »fr 
L , iEaSJt^ - J: l/'iei^ nV--?- x'y * 
fFIBLfc. H2 3lC3TV-^> ; -y^0^^ia5-^L 

*\ iffiia*»/a3ffifa[t:wci£Kftv-^y*^rt4 

ik^*»4. 

[oi42] ( mm 4 ) mum 1 <^>s«&y«««fc 

tJV^T, RltJliAlggTa, k Agc7)2ilk ISli 

ao«t«*ffl®u>t. AiTaa^AgR»«^isiR 
*fHi-en-fn, mmm 1 &vn»j3 k n t-c**. 

(a)TSUftai (ZnS) 80 (SiO, ) IO *110 
nm N Ag 5 I n 5 S b 61 . 5 Te 28 . 5 f S#f )B 1 6 n 
nu ±.&&mm (ZnS) 8 o (S i 0 2 ) 20 S:5Onm 
kL, Rftfa{iH$2 1 nm<7)A l 99 Ta, ^ARWJB 
kif$90 nmO^Agc7)2^k L^. 
[0 143] (b) TM&mm (ZnS) 80 (S i O 
2 ) 20 £l2Onm N Ag 5 I n 5 S b 61- 5 Te 28 . 5 I£ 
«l*14nm, ±gPftgS (ZnS) 80 ( S i 0 2 ) 
20 2:6Onmk I. RStlttJSS 2 1 nm(7)A l 99 Ta 
! ^RftfJBkW^ 1 1 0nm«Ag«2ia^ 
( c ) TgPftHS ( Z n S ) so ( S i 0 2 ) U Z 1 1 0 
nm, Ag 5 I n 5 S b 61 . 5 Te 28 . 5 ISHS2: 1 8 n 
nu (ZnS) a, (S i 0 2 ) 20 £5Onm 

kL, RSt*ttfl[$2 1 nmtf)A l 99 T ai ^Rltl 
kJ?$90 nm(7)MAg«2lt L/t. 
(d) TgP«Sl(ZnS) so (Si0 2 ) 2C Sr9 0n 
Ag 5 I n 5 Sb 6 i.5Te 2 8. 5 ieiJJiS: 1 8nnu 
±.&&mm (ZnS) 80 (S i 0 2 ) 20 $:4 0nmk 
U RttmmZ2 1 nm<7)Al 99 T ai ^R*flk 
JI$ 5 0 n m<7)^A g<7)2Sk Lfc. 
[0144] H2 4(a), (b) , (c) , (d) 
*il«lSW«l4 ( a ) , (b) s (c). (d)<03 

2-4f^T'^ft^"7-xy2a.lXIBI|A'y-v-^ 
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mmttMxm*m»it5 o o oEngg£T-&#$ft 

[0 14 5] (3&JSW5) 1 80 nmtf). 

Si JO. 66% , Cu£0. 34%. Mg 

£0. 9%. Cr£0. 08X***-*Al**fcU: 

14, l'JiiK2J£4 x 1 0-* P afilT, ArJEl. OP 
a, rtWW-h 2 Onm/^?*>ty *KWU:. fleS 
JS*t*tt8 8 n 0 • m, ffiltSMJiO . 4 8G/OC 

[0146] <Jt«Wl. 2. 3) R|*«£Al 98 Ta 
2 t im 4 OOnmt LfeJ^MilKSW 1 fc H«fcT 

COmtktMZto^X 1 5 0 n Q • mJ2LL«)^HefSJ6iS 

m&iftm<%£ti. tmm&tfmtm 170-2 

20nQ ■ mt^ofc. fWtffifiBS 1 9 0 n ■ mT& 

wmt+ftX'hi t>ti&tiK ess*** i ~ 2 m 

< * 0 *Oj^ii^*x:M^-#Si»S ill. 

[ o 1 4 7 ] ttz. m^mmtf&fflztiznizmm* 

S**»/h3<fc->TU*->fc. ifc. *»4. 8m/s 

Onm (Jtl20IJ2) fcUrfc^, R^WSHaK*^ 
til, 4. 8m/sT(iv«y^*^#$il^. I 

2 . 4m/8fcUI« S *SJHb&<£ L < , ftgM 

[0 1 4 8] LTt 2. 4m/s?<9 

WMWB^?* Srfc, H25 (a) , 

( b ) fcRi*HEJ5#4 0 0 nm (JtRfll ) b 1 6 0 
n m ( JtWJ 2 ) 3Ty^ ^i£ig0£* L 

fc. WfilOig^i 2fg^TWhAv-y^^'HSS^jl 
tit«LT2~4 ns e cffi«>T»4. iOS^i. ± 

tzfrx-hh. 

[0149] mz. tm2. 4ra/st»-^ 

mtihxo. ttmmiizts^xt&mmiZAgs i 

n 5 Sb 59 . 5 Te 30 . 5 tSb/TeJtJ<R<L*S H B B -fb$ 
Lfc«ft (itKM3 ) SrfflJBLfc. KStJIHJ* 
2 0 0 n mfci3Vvttgji2 . 4 m/sTteiefl^V- 1 



0-1 6mWfcfcvvcj|jff:fir5/-y*#*§6*ifc. 
l.$mmM4. 8m/st«AWT\ 10 

m^-ys;- 5 a vmz\m. t ^ yoKM^-? s j * 9 

#17 . 5 ns e cfiUJiofc. 
[0 150] (JtWl4, 5)H«S0SlWlfl|J«(CtiV^ 
TT!K«aBI8¥£ 8 0 n m , IE$I1 J 2 0 n m<7)A g 

5 I n 5 Sb 59 . 5 Te 30 . 8 , ±»«aJfKW£3 0n 
m, K«SS:1 6 0nm(OA l 98 Ta 2 L (ifcRpfl 

4) . g|31v-i^&i/ie#i;\"7-7-yy£§¥{lL 
fc. JdWWOT*W<LfcCkKJ:4fia«U|ttnt»« 

[0151] H26(C3TV-^>f-y^<^fjSJ8HS:* 

•f. 4ffiflrttt£< t . * 

it«0!l4t*JV^iEiiWfflJS*Ag 5 I n 5 Sb 
6 1 . 5 T e 28 . 5 b I X 4 «atTOl*Wtt*iSClf Lfc«* 
ZtfmUz (0MM5) fiK n&ikltcDtzfi>2tmX'<n 

[0152] (mmm6 ) mmm 1 commmz&^xT 

S5flSa«lR^* lOOnm, IBUJi^ 1 8 n m©A g 9 
Ge 6 Sb 67 Te 18 , ±.®&mm £4 0 n nw Etf 
M250nm«Al 99 Ta, tU fa^JML 
fc. #ilOB^^fr{S^J60lJ 1 1 ISIttTfcS . 02 7 1 
3T7-^y 7 ^^I@5:it. HM^IltJ5»|H] 

[0 153] (£»W7) ia«W£JS3l8nmtf>Ag 

6 Sn 6 Sb 66 Te 23 , Eltl&A l 99 . 6 Ta 0 . 5 fc L 
fciaWi , ^SS^J 6 b £ < RawJBWdETr -< * 7 Srfls 
JSLfe. Kltil^#:mS*l*ii5 5nfl-rat*oft. 
H2 8H3T-7-^^-y^^^SHH^-r. 1-4 fg 

mizmxm&^im ■ imw-v-wtmhti 

fz. 

[0 154] (HS£0ij8) 

( a ) mm i <3*«jfitt$v vcTS«mBU¥£ 1 o 

0 nm. iZMm£2 0 nm<7)Ag 5 In 3 Ge 2 Sb 68 
Te 28 . ±fl«RH«IIJVfr3 0nm. RltJg5rl60n 
mmi 99 Ta, i:U r-f*?£f&£Lfc. 

( b ) HiStfij l <0««JSfc*JV^Ta5«ll«iW* 1 0 
3 nm, feHIi£ 1 6 nmC9Ag 5 I n 3 Ge 2 Sb 64 
Te 26 . ±S«aJl]gJ¥£4 2nnu R*f®J20 0n 
mcOA l 99 . 6 Ta 0 , 5 1 T -f ^fffKLfc. #S 
O^feff 1 mkX'h S . @ 2 9 ( a ) . 

(b) tC3Tv-^y-y^<Olpas»0S:*^-. l-4fif 

tz. ±.m&mmmmtfm^ ( b > wjja^ ( a > «t ojs 

[0155] ( HSfe^ 9)^-1 t*1-JBttJ«* ^Tt4 
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fc. RWUiAlssTa, -ei|»f 160nmfcLfc. # • 1*13 
#fc LT±«HM3 8nm©*£ME«U:. 

a - 1 



□ H| eft 
A3 TO «X 


1 1 nn 
1 10k 




PPh/PPa 

rru/ rr a 


NPPR 






D1/D2/D3 


(bV) 










95/17/38 


454 


0. 67 


1.56 


0.985 


0.82 


O 


95/19/38 


488 


0.68 


1.40 


0.901 


1.42 


A 


95/21/38 


534 


0.65 


1.28 


0.855 


1.60 


A 


95/23/38 


534 


0.64 


L22 


0.792 


1.66 


A 


95/25/38 


598 


0.58 


L 12 


0.852 


1.70 


▲ 


95/30/38 




0.46 


- 


- 


1.76 




95/35/38 




0.4 


- 


- 


1.80 


X 


95/16/30 


450 


0. 66 


1.99 


0.900 


0.35 


0 


95/37/30 


464 


0.66 


1.87 


0.905 


0.42 


0 


95/18/30 


491 


0.67 


1.74. 


1.008 


0. 42 


0 


95/19/30 


495 


0. 67 


1. 67 


1.05 


0.34 


0 


75/19/30 


470 


0.73 


L50 


0.868 


1.35 


▲ 


80/19/30 


452 


0.74 


1.82 


1.05 


1. 10 


A 


85/19/30 


487 


0.7 


1.53 


0.931 


0.84 


A 


90/19/30 


492 


0. 68 


1.69 


1.025 


0.50 


O 


95/19/30 


529 


0. 66 


1.72 


1.100 


0.34 


O 



[01573 mtm\ 1 1 mmizm 1 intmivvx* v 

VTi^-X'2. 4m/sfci3Vvcig8£fTofc. HEWS 
(ex. HI 9) . W&V7-m&)Z}i\rC 

- (mmm>w-) x^mmimitz. $mm. 
1 top . ppb/ppa, nppr, Rmm±com 
mdzm$iWztb#>tz. ttz. m-uz&^x. 2. 

[o 1 583 cDffltifcifi^v^, loooaaw^'y 

^ ! 15nsec OTWfc^-fcO, 1 5~ 1 8 n s e c 
$rA, 18nseclilh£A, ftfc 5 O O maT? 2 O 
nsecJ3Lhi:<r*J:d**&«rXT*Lfe. ±»«H 
13 0 nm<Dt$&MmmL*-rt-7 4 bWAttfcW 
Wflr 8 0 n m ja±<OT»««*IJWC, £££ £h7y 
i/z.7)WmWfi±% < , PPb/PPa>l. 6&6 
Ui. n P P R> l . O h& 0 , ffiff^wf-^ttfr' 

Mo d G -Mo d L >0 
Mo do >0. 5 

•c&fur. a a (8) 5«:*»»&L-cv^k#t4,n*. 
c\zx'%mmmmm6<7)±oiz, tmw-izttix 



[0 1 593 mS^stX O t, TSfftRlBB?**? 5 
nmK9 5 nmfcJMJirrSfcttK *#S*fc£HfcL 

o < < 7T con^t a h tzfrx-h h . ±»«ai3&« 3 8 

SIM— h«rtt^k**JtK«^< , EftlR 
H3 5 nm?tt5 0 0®OTT*L<#flsU:. 
[0 1 603 dtttWlO)*»B^«*teCDfc<Oi: 

ft, flHBO . 4 — 0. 5//m, 9II8HB1 - 2~1. 1// 

[01613 t&*>*>, S4ft^^«2r < 2 ) 
J:3fcS5tU Mod G tJj:l/Mod L ^-fftWIie 

(2 2a) 
(2 2b) 
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[0 16 2]&t>. Yy-vlVv^Zfrfrhhli. fci> 

Mod R = (Mod 0 -Mod t 

1\ mmomzmx-zz. 
coi63] jaiTT-ii. xmmmz&^xmm*- 
zm- 2<r>x o izm^it^^xm6-9x-im^tih 



) / (Mod G +Mod L ) (23) 
1@0. 5//m, mm35nmtltl. MlZ X h fiffiJI 
0=0. 2 8 

[0164] 

[S2] 



I 



_> j- 

« v 



OS 
Q- 



2=1 



A 



So 



ooo 



co 

OJCDO 



CO -sr CO 
oo oo oo 
OO O 



NION 



CO CO LO 
00 0)0 
CM 



OO CO CM 
t— O CO 
CO CO CO 



CM — * O 



co r— o 

^ CO 
^ ^ 



-«r in in 

CO O* CO 

-sr in 



oo oo oo 



m in m 

CO CO o 



ooo 



CO CO t- 

t-orn 

CO OCT) 



CO ^ 
OOO CO 
CM -^CM 



CO o c 
co o < 



— *C0O 
c- coco 



CJ3 C3 0O 
CO CO CO 



CM — . CM 



id in lo 
oooo 



oo o o 
on ^ co 



CM CO CO 
CD h- XT 

CO oo o> 



OOOTT 
^ ^ LO 
CM CM CM 



c — co co 

CO CO CO 
CO CO CO 



MOO) 
I— coco 



OO oo oo 
CO COCO 



CD CO 

coco 

^ LD 



CO O CM 
CM COCO 

mini/) 



in mm 
CO coo 



cm o in 
oo 
OO CO o> 



COIOIO 
O 05 co 
OOO 



CM ^ O 

in in t— 

CM CM CM 



oo co 
co in 

CO CO CO 



CO COO 

co co 



OO t— x* 

CO CO CO 



COO— ( 

in in 



o 

CO CO CO 



CM CO ~ 
vinos 
in in m 



in in in 
CO CO o 



ooo 



in ooo 

OOt^-l- 



coinoo 

OHO 

ooo 



0(00 

co mo 



cm com 

CO CO CM 
CM CM CO 



ooe- 

O OCM 



meaco 
t— r»co 



O CO CO 
OO CO 

COCO ^ 



vooco 

OOCMO 

co^m 



mm m 

COO^ 



ooo 



CD OO 



CO CO CO 
CM CO 

co co co 



in co co 
cot I 



cd mm 
in coco 

CM CM CO 



moo co 
co^co 



o 



>trr~-io 

cm m CM 
xr v in 



mmm 

CO CO CO 



OOO 



O CM CO 
COt- CM 

oooo CO 



—• CM CM 



co mo 
c— oin 
cm co co 



cm — «o 

COCO CO 



CO CO oo 

to 



t-COr- 

OO ^o 
co x* in 



mmm 

COO— » 



mmm 



<H<1 



—i com 

CMTfO 

ao oooo 



CMC7>C— 

ocom 

CM CM CM 



coooco 

OOCMCO 
CM COCO 



cm m 

CM CO CM 



t- coco 
ooo 



mmm 
ooo— • 



<4 



1 i 



CO CO 

to 

coco 



CO »— * 
— « CM 



CO CO 
OO — i 
CM CO 



CO CO 

in cm 



co co 
m m 



mm 



[01653 mmmzit/vixT- >? 7#md d u i o 

00ct)NA = 0. 5, ^ft7 8 0nmc7)v^.xA$-fflV^ 



t'Pw/Pe = 13mW/6. 5 mWt U EFM^y 
SlllifZnSJsotSiOj ) 20 , i28®4Ag s 
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1 n 6 Sb 60 Te 3 o"C'$)0, KttMl&A l 99 Ta, (4 
Onm)/S$Ag (60 nm) ^)2*fl|iat*fflV^. & 

coi66] ^n(ins£(5ij4 uiiA,mmx-h 0 . 

•?~ : jym^ntz. T»«ai (Dj ) . eim (d 

2 ) . a#±«««* (d, ) wwfttfc^swbs-fr 
few, ^■w«tta-2<csLfc. *&ffcffl(c& 

IT, (3) 5fc0I ref jS»**»fcffiJB"C**JMWt 
£*"JfflLTV^4. LfctfoT. WWijaRtMH 1 te*JV^T 
<?R top /<?D 2 >0«flWftfl»r*ii:fc:*4. 
[0167]$ &fc*fc, #IHt?-?*»fc*>R*tttfc 

9±<Tid (H6~lOOft*0**)«H) tMod R (OS 

$:4tC*3fl (1* "a" "b" j&rsM&Q) . Mo 
d R #**<*9 3*/2ififireitfc«S:kD, 3 

<fr4 (0* "b" *>4, "c" jWo^Ep) k 
Mod, ttStX/M<*4. mmzwdb. Mod, # 
0T*6,"f*fc^ 5 = 7rtU<(±2 7rt^4^ (II 
*T*tl*tl "a" . "c" t*^) . St^Mod, # 
fi*k&4, *$rfc^* = 3»/2k**j& (H+f 

"b" -cfKR) U^PffiT^*. 

[0 168] L#>U ftgkHiMoU, t&fc^ 

mm h^>% mmmx 2 n mnm. wmx 3 ~ 5 n 

mgjg J>4 I k £«ftoffc;fetffclltf fc**JS#k*l 

x^hb%tt>tih. nmzxt. tmm&oy'v is*? 

;WfcP P b/P P a-^afM^fifcr 7 5^A7*;HtN P 
PRfc£**i"CiMfcLT^4. 8tfcPPb/PPa£ 
1. 6, t)L<liNPPR^l. 0"C*Wf, E»«rft 
T3c€ Lfc-fr-jfflltfcfW - k #T'# 4 . t&*>*> , 
PPb/PPa>l. 6tL<(2NPPR>l . Ok* 

[0 1 6 9] m3 lfctt, ( 1 3) XliZ 

4NPPRffi<H31 (a) } *K PPb/PPa <H 
31 (b) > , SfeKPPa/Itop ffl <H3 1 
(c) } tMod, OWflteijsLfc. NPPR^PPa 
tv^^GfflH^{c3t<fi!c#t44^'Mod R k*tf>T 

?-#»9tf>S5fc#9wflrv v > a jftTI Eli vxr A £ fc 
o TiB^tf J: < . frimmn? -y ^ * 7VHI# P P a 
/ 1 top v \b ^ 0 At'S^Uffl^^rAtc fc 
iilte#AvwiiMod R A**Sv^, -f&;b*>S = 
* • 3/2T&4. 



[ 0 1 7 0 ] ZCOX 0 fc. Mod, {iit^jBlJ^Sil^fi 

tf9i8J£KT*>*iti\ Mod, >0X&&Zbiii>-h*>A, 
<7)Zb. 0. 0 3J2U:O*S&«fi£]R4J:3fc»S?-t4 
ZbtmtLW -U. *-2£tt. H3I2. 4m/s 
t*3V^Tft3iieil^'V-tfcft4^jit^-^'-7^ h 
■fXh^ffVV CD#ftfc!HfcLT. lOOOEftO^' 
7^15nsecOT<^JO, 15~18nse 
c £A, 1 8 n s e c JjLh*A-C*Lfe. 5 0 0 
0iaTC2 0 n s e c £Lkk&4 X o x t L 

«IllS:5 0nmkJ*<U:*£. IBH15r^<-f4^ 

B*** 0 . (18) sJi^KH'CfcWf JSl^C k 

4o 

[0171] j: o»»fc«««itf . mtmm.o . 7 
i~o. 7 2tfm>ti& 1 05/1 5/5o^mm. 

(Mod, * 1 00 = -1. 09)*i^k. 105/1 
8/5 0O«fi|j£ (Mod, *100 = 6. 17)Zit 
Ktfc*^, Mod, < , fifcfflHWS-^^S 
k#i.^41 0 5/1 8/5 0(O^c7){J3^\ I t0 

^'ft^^-fl: (PPb/PPait<tiNPPR) #/h 

V^iB*»4>ttl 0 5/1 8/5 0 <0**«#4U\ 
[0 17 2] L*»L, ^L?r-^'-7'f hWAttcOM 

*>^ii 05/1 5/5 ooutfUfti^. b'-h^zm 

W?5^***t*Ltf, 1 0 5/1 7/5 0 (Mod 
R *100 = 3.60)k I *ofc**j&WH«*l4 . 
[0173] (^SS^J 1 1 ) Jfc«W4fc*JVvC. KStJf 
$-2 0 0nmC0A l M Ta, kL^. 2fg^t'^)ffiA'7 

[0174] (ntfi0ii 2) ±.®mmm*65n 

m, SttS^2 0 0nmC7)A l 99 Ta, k Lfcl^WiH 

jwmttt, llift0|Jlk(^k^k*|s|l:•c^>o^. 

2fgjilc*3V^jgL^--^'-7^ hUfcki*, im 

^"7-1 0~1 5mW(CfcV^T, 1 0 0 0@&tf)3T>'* 
•y^^'2 0~2 5 n s e c t^T'iiJnLfe. x-y^*U 
7. 5nseciaT=5rOtt^jgL^-^*-7-f f*5 00 

(4. ±gB«S*#6 0nm,£9Jf<&4kIWb-f41S[6] 
[0 175] 

^)*Sffifii$S:#^iSHk -f 4 ^ k t\ E««^>H»P 



(22) 



^¥1 0-3 26436 



l^<ifc'Tl.c:ttc t J:0, CD-ROM, DVD-RO 
[01 ] *«^*¥WflHBE«ffl«*fc:*Jtt4JI«iS 

[02] m^m&nwm 
mil mftwmmvmmm 

[04 ] jftftttSOKHH 
[05] S4^<0KIBH 

[06] RSt^OR^Sy'fiffiH^lt^J^BJ0 
[07] K^ORSt$&y'{affiH^lt^JW^0 
[08] RI^Rflt*&tXfiffl3^tW««)»BflH 
[09 ] Slt7tORIt$&t/{iffi^H-^JWiiBB0 

[01 o] sst^Est^&t/fifflnotf^M^ 

[011] K5t^^lt$&t/{ifflHoH-^J^0fl0 

[01 2] RSi3tWRIt*&l/fi[fflll^lWJOlKBfl|l 

[014] *^0^<7)^wffifgisiiiffl^ftoiaiiJi^ 

H^^fcSMITt SIKHS 

[016] mm wfijsr o ~7 ~r -4 )v<dwm 
[0i8] ^jfiCT i 3 T7-^ •/ ? cowmmm 



[019] ggft&i i c7) 2tmz'c?)$mg.. siww-tfc 
im2 0] m&mi<7)4fmx'<7)$mm. w^na 
[02 1 ] «*wi«4ffiBrc<osai«. fefi^HS 

[022] $BtW203T^-?5;y**>*WBH 
[023] HJ6W3<O3TV-^5/*-y^<OS¥K«0 
[02 4] HJg^j4^3TV-^> ; >/^O^iSIS0 
[02 5]Jt«Wl, 2<7)3T-7-^^>/^C7)^^0 
[02 6] Jt^J4CO3T-7-^V'y^CO^BH0 
[02 7] 3IJ^6<3 3T7-?S/*<y*<OSfi*0 

[02 8] mm\7<7)3T-?-?i;>y?cr>mm®.m 

[02 9] H5fe0lj8<7)3TV-^^ y^C7)^ll0 

[030] sofiwi ow«ffljsfc*ift*Mo d R comm 
[m3i]mmmiommmzmi^ppR, pp 
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